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Abstract
Background: As little is known about the determinants of smoking in large ethnic minorities in the
Netherlands and other Western European countries, we studied the determinants of smoking young adult
offspring of Turkish migrants to the Netherlands.
Methods: Cross-sectional survey of 439 Turkish adults (18–28 y) in 2003. Smokers were compared with
never smokers for five groups of determinants: demographic and socioeconomic factors, behavioral and
emotional problems, psychosocial factors, and cultural factors. Associations were measured by prevalence
rate ratios.
Results: Prevalences for men were 51% for daily smoking, 12% for former smoking, and 38% for never
smoking. For women they were 44%, 11%, and 47%, respectively. Without adjustment for other
determinants, higher prevalence was associated with: emotional problems, boredom, life events, and being
male; and, specifically among women, with low self-esteem and having children. The strongest determinants
of daily smoking In multivariate models were alcohol use and demographic and socio-economic factors. Of
the cultural factors only strong Muslim identification was associated with lower smoking prevalence.
Conclusion: The high prevalence of smoking warrants action. Many of the well-known determinants of
smoking in Western countries were also important among young adults from ethnic minorities. Women
with children and people of a low educational level deserve special attention.
Background
Smoking is one of the greatest public health concerns
[1,2], on which many policies and health promotion cam-
paigns have been implemented, especially over the past
two decades. Although it is a modifiable risk factor, effec-
tive interventions and the identification of priority groups
require fuller understanding of the determinants of smok-
ing behavior.
These determinants have been explored in many different
domains. For example, smoking prevalence has been
found to be higher among the following groups: men (e.g.
[3]), the lower educated in Western countries (e.g. [4,5]),
the unemployed (e.g. [6]), individuals suffering adverse
life events or chronic stress (e.g. [5,7]), those with low
self-esteem (e.g. [7]), those with little control over their
lives (e.g. [7,8]), those who are involved in other types of
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risk behavior (e.g. [5,9]), and those with emotional prob-
lems (e.g. [7,10,11]). In certain cases, determinants were
sex specific (e.g. [6,12]).
While the prevalence of smoking is high in several
migrant populations [13-15], few studies have been con-
ducted among ethnic minorities and migrants. Most of
these studies were done in the UK and USA. Although
most show that the determinants of smoking in migrants
and their offspring are similar to those of the majority
population [16-19], associations of smoking with socio-
economic position were mixed [18,20,21]. Among
migrants there may also be culture-specific determinants
of smoking, such as discrimination and ethnic identity
(e.g. [20,22-25]). Acculturation theories predict that
migrants will eventually adopt the behaviors of the host
population they come into contact with [26,27]. In addi-
tion, the association between acculturation and smoking
may vary by educational level of migrants [28,29].
With regard to large ethnic minorities in Western Euro-
pean countries other than the UK and the USA knowledge
of the question is limited [28,29]. With over 3 million
members, Turks are now the largest immigrant group in
the European community, Turkish immigrants having
arrived as labor migrants in countries such as the Nether-
lands, Belgium, Germany, France and Sweden between
1960 and 1980.
Compared to levels in Dutch natives and in migrants from
other countries living in the Netherlands, smoking preva-
lence is high among Turkish male labor migrants (42–
73%), although it is lower among females (13–34%) [28].
We tested whether the well-known determinants of smok-
ing apply to young Turkish adults in the Netherlands. We
studied five groups of determinants: emotional and
behavioral problems, and demographic, socioeconomic,
psychosocial and cultural factors.
Methods
Participants
In 1993, 1198 children aged 4–18 y with one or both par-
ents born in Turkey were randomly selected from the
municipal registers in Rotterdam and The Hague [30].
Parents and children were interviewed at home. In 2003,
the children -by then young adults- were interviewed
again, and information about smoking behavior and
determinants was collected.
Of the original 1993 sample, 132 persons were excluded
because they did not fulfill inclusion criteria (n = 19), or
because the address provided was incorrect (n = 113)
(Table 1). Respondents and non-respondents of the orig-
inal representative sample of 1993 were traced through
the municipal registers.
Table 1 shows the flow of participants. Using municipal
registers, it was possible to trace 994 (93%) of the 1066
children. Two had died. Individuals who had moved out-
side the Rotterdam and The Hague regions could not be
contacted (n = 18).
For participation, we approached 974 people aged 14–28
y (91% of 1066). Four had no parents born in Turkey, and
two had severe intellectual disability. All six were
excluded, leaving 968 in all. The response rate was 64%
(621 out of 968), with three main reasons for non-
response: refusal (17%), incorrect address (6.5%), and
unreachable after at least three attempts (10%). Only
young adults (18–28 y) were included in the analyses (N
Table 1: Flow of participants
1993 1198 Random sample (4–18 y)
19 Did not fulfill inclusion criteria
113 Incorrect address provided
1066 Eligible
2003 1066 Target sample (14–28 y)
Loss to follow-up (9% of 1066)
72 Tracing unsuccessful
2 Deceased
18 Moved out of region
974 Approached (91% of 1066)
6 Did not meet inclusion criteria
968 Eligible Non-response
168 Refusal
97 Unreachable a
64 Incorrect address
18 Other reasons
621 Respondents (14–28 y) (64% of 968) 184 14–17 years old
437 Respondents (18–28 y)
a Unreachable after at least 3 attempts at different times over different daysBMC Public Health 2006, 6:294 http://www.biomedcentral.com/1471-2458/6/294
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= 437); more details of the study have been published pre-
viously [31]. All respondents were interviewed at home by
a bilingual interviewer speaking Dutch. Most respondents
had been born in the Netherlands (78%), those born in
Turkey having arrived at an early age (median 3.5 y). Most
of them understood the Dutch language very well.
The ethics committee of Erasmus University Medical
Center approved the study. All participants have given
written informed consent.
Attrition analyses showed that individuals who could not
be approached (n = 1066-974 = 92) did not differ in sex
or age from those who had been approached. Respond-
ents were slightly younger than non-respondents (21 y vs.
22 y, p < 0.0001). Attrition was not selective for sex, men-
tal health in adolescence in 1993, country of birth, or par-
ents' socio-economic position.
Variables
Smoking behavior
Respondents reported on whether they smoked, or had
smoked in the past, and on how many cigarettes they
smoked a day. On this bases, they were classified as daily
smoker, former smoker, or never smoker. Two respond-
ents were excluded from the analyses because information
on smoking behavior was missing, or because the
respondent smoked occasionally (but not daily).
Categories of the determinants described below are dis-
played in table 2.
Demographic factors
Demographic factors comprised age, sex, living with part-
ner, and living with own children. Living with partner was
defined as being married or having cohabitated for at least
six months.
Socio-economic factors
Socio-economic factors were educational level and
number of spells of unemployment after leaving school.
Current education was categorized as low (drop-out,
lower vocational training), moderate (intermediate voca-
tional training), and high (higher vocational or academic
training).
Emotional and behavioral problems
Emotional and behavioral problems were alcohol use,
externalizing problems (i.e., aggressive, delinquent and
intrusive behaviors), and internalizing problems (i.e.,
anxiety/depression, psychosomatic complaints, and being
withdrawn). These problems were measured using the
Adult Self-Report [32]. The Externalizing Problems Scale
consists of 36 items (Cronbach's alpha 0.88), and the
Internalizing Problems Scale of 39 items (Cronbach's
alpha 0.91). Categories were formed with the eightieth-
percentile of the distribution as cut-off value.
Psychosocial factors
Psychosocial factors included boredom, number of life
events experienced in the previous year, locus of control
[33], and self-esteem [34]. As well as house-breaking or
fire, the life events were death, an accident, problems with
the law, financial problems, divorce, and health problems
of a family member. For locus of control we summed the
seven items (Cronbach's alpha 0.73), categorizing total
scores in the upper quartile of the distribution as internal
locus of control and those in the lowest quartile as exter-
nal locus of control. Self-esteem (10 items, Cronbach's
alpha 0.84) was similarly categorized with scores in the
upper quartile labeled as high and those in the lowest
quartile as low.
Cultural factors
Cultural factors were discrimination, having Dutch
friends, ethnic identity, Muslim identity and generation.
Discrimination was measured with on the basis of one
item: "Generally speaking, how often do you feel you are
discriminated against because you are Turkish?". Items for
ethnic and Muslim identity were rated on a scale ranging
from 'totally disagree (1)' to 'totally agree (5)'. Ethnic
identity was assessed on the basis of the items 'I consider
myself to be Turkish' and 'I consider myself to be Dutch',
and answers were dichotomized (above/below 4). We
used a 5-item instrument to measure Muslim identifica-
tion [35], which included cognitive Muslim identity, emo-
tional attachment, and identification as a Muslim
(Cronbach's alpha 0.81). The average score was dichot-
omized (above/below 4).
Statistical analyses
We determined the proportion of smokers within each
category of determinants, and tested for differences with a
Chi-square test. Prevalence rate ratios were calculated as
measure of relative risk (RR) [36], the relative risks
expressing how much higher the prevalence of smoking is
in one group than in another. For example, a prevalence
that was twice as high for men than for women would
thus yield a RR of 2.0. All variables from one set of predic-
tors (e.g. demographic factors) were entered in the first
series of models (models 1). For the second model
(model 2) we entered all variables in one multivariate
model. Interactions of each of the determinants with sex
and education were assessed in the regression models. Sig-
nificance was set at p < 0.05, and borderline significance
at 0.05 < p < 0.10.
Results
The prevalence of daily smoking was 47% (n = 204), of
former smoking 11% (n = 50), and of never smoking 42%BMC Public Health 2006, 6:294 http://www.biomedcentral.com/1471-2458/6/294
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(n = 183). For men prevalences were 51% daily smoking,
12% former smoking, and 38% never smoking; for
women they were 44%, 11%, and 47%, respectively.
Because the group of former smokers was too small for
separate analyses, our findings compare the daily smokers
with the never smokers; when former and never smoker
groups were merged, findings were similar.
Table 2 presents the distribution of determinants in the
study. A quarter of the respondents had a high educa-
tional level. Only 3% had experienced a divorce. Most
were born in the Netherlands (78%). The median age of
arrival in the Netherlands of respondents who were born
in Turkey was 3.5 y, with only 10% older than ten at
arrival.
Table 3 shows the proportion of smokers by determinant
categories (former smokers were excluded). Overall, the
associations between smoking and the determinants were
as we had expected. Smoking was more prevalent for the
following: men, adults living with a partner and/or chil-
dren, adults who experienced unemployment, used alco-
hol, had externalizing and/or internalizing problems,
often felt bored, experienced multiple adverse life events,
had external locus of control, or had low self-esteem.
Interestingly, smoking was more common among people
with a lower educational level, a pattern that is particu-
larly common in Western populations. Of the cultural fac-
tors, only Muslim identification was associated with
smoking. Similar associations were found when determi-
nants were adjusted for the other determinants in their
group (model 1 in Table 3), with the exception of exter-
nalizing problems and locus of control. Two determinants
predicted smoking among women but not among men:
living with children (RR women 1.54 (95%-Confidence
Interval (CI) 1.07, 2.22)), men 0.84 (95%CI:0.58, 1.23)),
and low self-esteem (RR women 2.45 (95%CI:1.28, 4.69),
men 1.00 (95%CI: 0.65, 1.54)).
In the fully adjusted model, the only determinants of
daily smoking were living with partner, low education,
and alcohol use; boredom and Muslim identification
were also associated, but more weakly. Low self-esteem
was a determinant for women only (RR 2.15 (95%CI:
1.19, 3.88), men 0.90 (95%CI: 0.56, 1.43)). Experience of
multiple adverse life events was a determinant among the
higher educated only (RR ≥ 3 events: high 3.50 (95%CI:
1.09, 11.21), low 1.09 (95%CI: 0.69, 1.72)). The relative
risks of the most distal determinants (demographic and
socio-economic factors) were attenuated compared with
the first model. This may be because part of the associa-
tion between smoking and demographic and socio-eco-
nomic factors are mediated by more proximal
determinants including emotional end behavioral prob-
lems and psychosocial factors.
Discussion
In young Turkish adults, smoking was rekated with many
of the well-known determinants of smoking behavior.
With the exception of Muslim identity, cultural factors
were not related.
The prevalence of smoking of young urban Turkish men
in the Netherlands was higher than that of Dutch young
men living in large cities [37], and was lower than that of
first-generation Turkish male migrants [28]. For Turkish
young women the smoking rate was similar to that of their
Dutch peers in large cities [37], and higher than that of
first-generation Turkish female migrants [28]. Compared
overall with Turkish adults living in Turkey (men 51%,
women 11%) [38], and with those in large cities in Tur-
key, young Turkish men's prevalence of smoking in the
Table 2: Distribution of determinants
N( % ) N ( % )
Demographic factors Psychosocial factors
Sex Feel bored
Women 189 49 Sometimes/never 316 82
Men 198 51 Often 71 18
Age Life events
18–23 y 257 66 0 139 36
24–28 y 130 34 1–2 201 52
Living with partner ≥ 34 7 1 2
No 265 68 Locus of control
Yes 122 32 Internal 93 24
Living with children Neutral 203 52
No 321 83 External 91 24
Yes 66 17 Self-esteem
Socioeconomic factors High 102 26
Education Medium 196 51
High 93 24 Low 89 23
Middle 169 44 Cultural factors
Low 125 32 Discrimination
Unemployment Sometimes/never 318 84
No spells 281 73 Often 61 16
1 spell 81 21 Missing 8
≥ 2 spells 25 6 Dutch friends
Emotional and behavioral problems No 69 18
Alcohol use Yes 318 82
No 295 76 Dutch identity
Yes 92 24 No 313 81
Externalizing problems Yes 74 19
No 312 81 Turkish identity
Yes 75 19 No 49 13
Internalizing problems Yes 338 87
No 317 82 Muslim identity
Yes 70 18 No 128 33
Yes 259 67
Generation
Second 300 78
First 87 22
N = 387, 50 former smokers were excludedBMC Public Health 2006, 6:294 http://www.biomedcentral.com/1471-2458/6/294
Page 5 of 9
(page number not for citation purposes)
Table 3: Relative risks for smokers compared with never smokers by determinants
Smoker Model 1 Model 2
(%) RR (95% CI) RR (95% CI)
Demographic factors (N = 387)
Age
18–23 y 50 - -
24–28 y 57 0.94 (0.75, 1.18) 1.01 (0.81, 1.26)
Sex
Women 47* - -
Men 58 1.28 (1.06, 1.55)* 1.15 (0.94, 1.40)
Living with partner
No 47** - -
Yes 65 1.35 (1.07, 1.71)* 1.23 (1.01, 1.52)*
Living with children
No 49* -a -
Yes 68 1.19 (0.91, 1.55) 1.11 (0.87, 1.42)
Socioeconomic factors (N = 387)
Education
High 35** - -
Middle 49 1.35 (0.98, 1.84)† 1.30 (0.95, 1.78)†
Low 70 1.81 (1.33, 2.47)** 1.59 (1.15, 2.19)*
Unemployment
No spells 47* - -
1 spell 62 1.15 (0.93, 1.42) 1.03 (0.83, 1.27)
≥ 2 spells 80 1.39 (1.09, 1.78)* 1.23 (0.90, 1.67)
Emotional and behavioral problems (N = 387)
Alcohol use
No 45** - -
Yes 77 1.68 (1.42, 2.00)** 1.46 (1.20, 1.79)**
Externalizing problems
No 49* - -
Yes 65 1.04 (0.83, 1.31) 1.15 (0.91, 1.45)
Internalizing problems
No 50* - -
Yes 66 1.24 (1.00, 1.55)* 0.89 (0.70, 1.14)
Psychosocial factors (N = 387)
Feel bored
Sometimes/never 48** - -BMC Public Health 2006, 6:294 http://www.biomedcentral.com/1471-2458/6/294
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Often 70 1.31 (1.09, 1.59)* 1.19 (0.98, 1.44)†
Life events
0 45** - -b
1–2 54 1.16 (0.93, 1.45) 1.10 (0.87, 1.39)
≥ 3 68 1.38 (1.05, 1.81)** 1.25 (0.93, 1.70)
Locus of control
Internal 44** - -
Neutral 48 0.88 (0.64, 1.21) 0.89 (0.66, 1.20)
External 71 1.16 (0.82, 1.64) 1.11 (0.78, 1.57)
Self-esteem
High 40** -a -a
Medium 52 1.28 (0.93, 1.76) 1.11 (0.82, 1.50)
Low 67 1.43 (0.99, 2.05)† 1.23 (0.86, 1.76)
Cultural factors (N = 379)
Discrimination
Sometimes/never 52 - -
Often 56 1.05 (0.81, 1.36) 0.93 (0.71, 1.22)
Dutch friends
No 57 - -
Yes 52 0.88 (0.69, 1.12) 1.00 (0.78, 1.27)
Dutch identity
No 51 - -
Yes 57 1.12 (0.88, 1.41) 1.21 (0.96, 1.52)
Turkish identity
No 55 - -
Yes 52 1.04 (0.79, 1.36) 1.14 (0.88, 1.48)
Muslim identity
No 62* - -
Yes 48 0.76 (0.63, 0.92)* 0.83 (0.68, 1.01)†
Generation
Second 54 - -
First 46 0.87 (0.68, 1.12) 0.84 (0.65, 1.08)
† p < 0.10; * p < 0.05; **p < 0.001; – reference group; 50 former smokers were excluded
Prevalences were tested by Chi-square test; RR relative risk (i.e. prevalence rate ratios); 95% CI 95%-confidence interval
Model 1 determinants by group of determinants; Model 2 all determinants (n = 379)
a interaction by sex p < 0.05. b interaction by educational level p < 0.05.
Table 3: Relative risks for smokers compared with never smokers by determinants (Continued)BMC Public Health 2006, 6:294 http://www.biomedcentral.com/1471-2458/6/294
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Netherlands was lower (men in Ankara 65%, and Istanbul
64%). Findings for women were mixed (women in
Ankara 8%, and Istanbul 56%) [39,40]. In Istanbul, the
prevalence of smoking was especially high among young
adults [40].
Studies of determinants of smoking among young adults
in Western countries showed similar positive associations
as this study for determinants as low education [5,16,41],
living with children (especially for lower socio-economic
groups) [5,16,42], emotional problems and behavioral
problems [5,11,16,43], and low self-esteem [16]. How-
ever, findings were different for some of the determinants.
For example, previous findings were mixed with regard to
differences in smoking behavior between young adults
with and without a partner [16,41]. In another study,
smoking behavior depended on the smoking behavior of
the partner [5]. Similarly, sex differences have been found
for unemployment, with a stronger association with
smoking among young women than among young men
[6,12]. In our study, the number of frequent unemployed
may have been too small to reveal sex differences.
In line with our findings, most studies of the determinants
of smoking behavior have shown similarities between
ethnic groups [12,17,19,21,25,42,44,45]. Many of these
studies were among adolescents, and emphasized the start
of smoking and the transition from experimental smoking
to regular smoking. However, as most of these studies
were conducted in the US, little is known about smoking
determinants across ethnic minorities in Europe.
The strongest determinant of smoking in our study was
level of education. Whereas smoking in Western countries
is more prevalent among those with a lower educational
level [4], in developing countries there is either no associ-
ation, or the association is precisely the opposite. The dif-
fusion of innovations theory predicts that as cigarette use
spreads through a population and begins to decline,
socio-economic patterns of smoking shift from a concen-
tration among higher socio-economic groups (positive
gradient) to one among lower socioeconomic groups
(negative gradient) [46,47]. It is still unclear how long it
will take before the negative gradient in smoking found in
Western populations also appears among ethnic minori-
ties [18]. In the US and Canada, the negative gradient was
more pronounced for second-generation migrants than
for first-generation ones; for third-generation migrants it
was even more pronounced [18,48]. Our results showed
already a clear negative gradient for Turkish young adults
(migrant offspring) in the Netherlands.
With the exception of Muslim identification, the cultural
determinants in this study were not related with smoking
prevalence. It is possible that those with a strong personal
identification as Muslims are stricter in their adherenc to
Islamic laws, which forbid the use of intoxicants, addic-
tive substances, and substances harmful to health [25].
Unlike our findings, three previous studies found more
smokers among black Americans who experienced dis-
crimination [24].
One of the strengths of this study is that it is the first to
report on smoking behavior and its determinants in
young adult migrant offspring in continental Europe.
However, while it covered a wide range of well-known
determinants, some were not included, such as self-effi-
cacy, material deprivation, attitudes towards smoking
behavior and cessation, and smoking behavior of peers
and family. For factors of social cognition theories, also
many similarities were found among first-generation
migrants in the Netherlands compared with Western pop-
ulations [49]. Further, although all associations were
cross-sectional and thus useful for distinguishing daily
smokers from never smokers, they were unsuitable for
assessing causality. Unfortunately, the group of former
smokers was too small to allow for the separate analyses
that would provide greater insight into the predictors of
smoking cessation.
Our results nonetheless provide insight into several issues
relevant to prevention. Firstly, most of the determinants
were similar to those found for young adults in Western
countries. This suggests that (preventive) interventions
targeting populations at risk on the basis of the determi-
nants we studied, might also be useful for young migrant
Turkish adults. However, this suggestion will have to be
examined further. Secondly, our finding of a strong nega-
tive socio-economic gradient for both men and women
suggests 1.) that interventions to help smoking cessation
should focus especially on the lower educated, and 2.)
that prevention of smoking should focus especially on
adolescents in lower vocational schools. Thirdly, at 64%,
smoking prevalence was particularly high among Turkish
women with children. The harmful effects of passive
smoking for children make this of particular concern [50].
Pregnant Turkish women and young Turkish mothers
should therefore be a priority group for smoking interven-
tions. Finally, as smoking is more prevalent among Turk-
ish young adults with a partner, it would be useful to
involve partners in smoking cessation programs.
Conclusion
This study shows many of the well-known determinants
of smoking in Western countries also to be determinants
in young adult migrant offspring. Prevalence of smoking
was high and warrants intervention and prevention. In
this respect, two groups are of special interest: adults with
low educational level and women with children.BMC Public Health 2006, 6:294 http://www.biomedcentral.com/1471-2458/6/294
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